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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1,3,1 3-1 7, 21 , 22, 40 are rejected under 35 U.S.C. 1 02(e) as being 
anticipated by Tsai et al. (US 5,753,418). 

Tsai describes a method for forming a pattern layer comprising: providing an 
organic ARC 16 on a silicon nitride layer 14 (claimed the material of ILD) (col. 6, line 25- 
50); providing a photoresist pattern (claimed organic photoresist) layer including a 
plurality of first openings on the organic ARC layer (col. 6, line 65-24); etching the 
organic ARC layer to form a plurality of second openings extending through the ARC 
layer, wherein the second openings having inwardly-tapered sidewalls such that the 
bottom width dimensions of the second openings are smaller than corresponding width 
dimensions of the first openings (col. 7, line 25-40); etching the nitride layer to form a 
plurality of third openings from the second openings (col. 8, line 18- 30). 

Referring to claim 3 the CF4 would provide etch inhibitors in order to form a taper 
sidewall in the organic ARC. 
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Referring to claims 13-15, the openings (claimed 'second openings) in the 
organic ARC layer has an angle of 75-85 degrees, as taught by Tsai (col. 7, line 39, 40) 
(this would provide claimed the slopes to be at least 4 or more degrees away from the 
90 degree vertical slop, or about 7-40 degrees away from a 90 degree vertical slope, or 
7-22 degrees away from a 90 degree vertical slope.) 

Referring to claim 16,. figure 3 shows the contact hole 18 must be 
anisotropically etched in order to form a straight and vertical sidewalls (claimed the 
sidewalls of the third openings are not sloped by more than about 3 degrees away from 
the 90 degree vertical slope). 

Referring to claim 17, the etching of the nitride layer (claimed third opening) 
uses CF4, CHF3 (claimed carbon and fluorine providing components) and helium 
(claimed inert gas) (col. 8, line 33-50). 

Referring to claims 21 , 22, the opening in the nitride would have a width of 0.3 
urn (col. 8, line 17), which would be at least 10% smaller than the corresponding 
width dimension of the first opening of 0.35 urn. 

Referring to claim 40, the organic ARC layer has a thickness of 500-2500 
angstrom (col. 6, line 60-64). This would include claimed 700-800 angstrom. 

Claim Rejections - 35 USC § 103 
3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. Claims 18-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tsai as applied to claim 17 above, and further in view of Chou et al. (US 5,968,846). 

Referring to claim 18, Tsai doesn't teach the etching gas include CO. Chou 
teaches a method for etching of the nitride layer using gas such as CO (summery). One 
skilled in the art at the time of the invention would find it obvious to use CO because 
Chou teaches that gas mixture including CO is suitable for any plasma etching of the 
nitride layer to prevent the below silicon layer from over etching (col. 3, line 43-47). 

Referring to claims 19, 20, in the absent of unexpected result, using other 
fluorine-containing component such as C4F6, and inert gas such as Ar, would be 
obvious to one skilled in the art for the etching of the silicon nitride layer. 

Response to Arguments and the Declaration 

5. Referring to applicant's argument that preamble of claim 1 must be given 
patentable weight, paragraph (a) of claim 1 makes antecedent only to the "ILD" layer, 
but not the limitation of "an interlayer dielectric region of a monolithically integrated 
device" nor "a first and a second conductive layer of the monolithically integrated 
device". Therefore, the limitation of the interlayer dielectric region is structured to 
separate a first conductive layer from a second conductive layer of the monolithically 
integrated device is not given patentable weight. In order for it to have patentable 
weight, it would have to be presented as a limitation in the body of the claim. 
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Applicant's arguments and the Declaration by Ching-Hwa Chen that Hui doesn't 
teach or suggest to use organic material for the ARC is found persuasive. There 
rejection under Hui and Tsai has been withdrawn. 

Applicant's argument that Tsai doesn't teach or suggest the method can achieve 
smaller dimensions such as no more than 0.2 urn (claim 1 1 ), 0.1 8 urn (claim 1 2) is 
found persuasive. 

Allowable Subject Matter 

6. Claims 2, 41 , 11, 12, 23-26, 38, 39 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

Claims 2, 41 are allowable because applied prior art, Tsai, doesn't teach the first 
conductive layer is part of an active layers set and wherein the second conductive layer 
defines a first major interconnect layer above the active layers set. 

Claims 11,12 are allowable because applied prior art, Tsai, doesn't suggest or 
teach that the method can achieve a third openings to have a bottom width dimensions 
of no more than 0.2 or 0.18 urn. He teaches to achieve a 0.3um dimension. 

Claims 23-26 are allowable because applied prior art, Tsai, doesn't suggest the 
limitations of using a predefined photo mask to define width dimensions of the first 
openings; and using the same predefined photo mask to manufacture additional 
monolithically integrated devices each having a respective version of said ILD region, of 
said photo resist layer and of said ARC layer with inwardly-tapered openings, but 
where at least two of the monolithically integrated devices that are manufactured by 
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use of said same predefined photo mask have substantially differently dimensioned 
widths for their corresponding, third openings extending through their corresponding 
ILD regions and have substantially differently dimensioned widths for their 
corresponding, second openings. 

Claim 38 is allowable because applied prior art, Tsai, doesn't teach the ILD 
include the silicon-oxide based insulator having a thickness of 0.1 urn or more. 

Claim 39 is allowable because applied prior art, Tsai, doesn't suggest or teach 
the thickness of the photoresist layer of about 6.1 urn or less. 

Clams 4-1 0 remained allowed as indicated in the final action. 

Claims 34-37 are allowed because applied prior art doesn't suggest the step of 
filling the substantially vertical contact holes with an electrical conductor. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Duy-Vu N. Deo whose telephone number is 571-272- 
1462. The examiner can normally be reached on Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 571-272-1465. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Duy-Vu N Deo 
Primary Examiner 
Art Unit 1765 
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